Reply
We read with interest the letter to the editor from Drs. Kasasbeh and Zhao regarding our robotic-assisted coronary angioplasty paper (1) . Their letter raises the concern that the CorPath system is not physically stationed in the room with the patient. The version used in this early clinical experience did offer an in-room configuration where the "interventional cockpit" was positioned at the foot of the x-ray table, only a few steps away from the patient. In the future, the integration of a 2-way communication feature and video function will be important options to enable the physician to use the system from a remote location in the control room as chosen by the operator.
The letter further raised the need for a safety mechanism to prevent unintentional movement of the guidewire. At the present time, the robotic system enables the physician to discretely and precisely control the guidewire and balloon/stent catheter position. While providing these controls, the system fixates the guidewire and balloon/stent catheter in place when they are not being manipulated, thus preventing any unintentional movement. In addition, the design of the system prohibits any motion of the percutaneous coronary intervention devices unless directly driven by the physician. The initial clinical experience described in this article and an ongoing clinical trial in the United States further emphasized these safety endpoints. 
Operator Experience and Radiation Exposure During Transradial and Transfemoral Procedures
We were interested to read the recent paper by Mercuri et al. (1) . Using a retrospective observational design, the investigators collected data on patient radiation exposure in 5,954 diagnostic cardiac catheterization procedures. After controlling for a number of patient-related factors, the investigators report a 23% increase in patient radiation exposure in the subjects undergoing catheterization via the radial artery.
This analysis is similar to previous observational studies that have reported an increase in radiation exposure associated with using radial access. The significance and interpretation of these observations are contentious (2). Although Mercuri et al. (1) have adjusted for a variety of patient-related factors, they have not been able to meaningfully adjust for operator skill, expertise, and experience. In the present study population, over 70% of the cases evaluated were performed via the femoral approach. This indicates that in this institution, femoral access is preferred for most cases. The 1,764 radial cases were performed by 16 cardiologists over a 30-month period. This suggests that each individual cardiologist was performing only a very small number of radial cases each month. These factors ensure that the operators studied are more proficient as femoral operators. The observed increase in radiation exposure can be entirely accounted for by the discrepant levels of operator experience mandated by this practice pattern.
Operator volume and learning curve issues are powerful mediators of radiation exposure. In our institution, observational data indicate that expert radial operators are not associated with an increase in fluoroscopy time or patient or operator radiation exposure for diagnostic or therapeutic cardiac procedures (3). When we compared expert radial operators with trainee femoral operators, radiation exposure values were 25% higher in the femoral group (4). This is remarkably similar to the observed difference in the Mercuri study and suggests that a comparison of expert radial operators and less-skilled femoral operators would produce very similar results to Mercuri's study (1) , but would favor radial access. In support of this, Hetherington et al. (5) report exactly this favorable pattern for radiation exposure in expert radial operators.
Radiation exposure to patients and catheterization laboratory staff is a cause for concern in contemporary cardiac practice and worthy of study. The observed differences in the study of Mercuri et al. (1) can be entirely explained by different expertise levels in the 2 studied groups. This, in conjunction with data on learning curve issues, suggests that trainee cardiologists or more experienced operators performing procedures with which they are less familiar need to pay rigorous attention to radiation protection. This type of data should not be used as a means of inhibiting the uptake of transradial access, which has important benefits in terms of patient comfort, cost savings, bleeding prevention, and mortality reduction. 
Reply
We would like to thank Dr. Ratib and colleagues for their valuable comments on our recent paper (1) in JACC: Cardiovascular Interventions. Dr. Ratib and colleagues expressed concern that the increase in radiation exposure with the radial (versus femoral) artery approach might be due to systematic differences in operator experience with the radial technique. Although we agree that operator experience is likely to have some impact on radiation exposure, it is unlikely to account for all the increase in exposure versus the femoral approach. All the operators included in our study (1) are high-volume operators, and our center performs in excess of 7,600 diagnostic and percutaneous coronary intervention procedures annually. In addition, the RIVAL (Radial Versus Femoral Access for Coronary Intervention) study, a randomized comparison between radial and femoral approaches, demonstrated a 22.5% increase in fluoroscopy time for radial access procedures (2) . Although this difference was attenuated in very-high-volume operators, it remained significantly higher than for the femoral approach.
The study by Hetherington et al. (3) should not be seen as a direct contradiction to our results, because it focused on patients specifically excluded from our study (i.e., primary percutaneous coronary intervention cases) and used a different outcome variable (i.e., dose area product; we believe air kerma is more appropriate for this type of study). Furthermore, it is not clear how the operators in this study exhibit a higher level of expertise with the radial technique than those we studied, as Dr. Ratib and colleagues suggested.
The current published data neither offer conclusive evidence that the discrepancy in exposure can be explained by operator (in)experience, as Dr. Ratib and colleagues stated, nor support their claim of a reduction in mortality. Although we do not advocate for or against the radial technique, we believe the current evidence suggests increased radiation exposure related to that technique, independent of operator experience.
